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[57] ABSTRACT
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for delivering the substance to be dosed to the skin (11)
through the attached plaster. The invention can be used for
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1
PLASTER ACTING AS A DOSING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The objective of the invention is a plaster which at the
same time is a dosing device.

2. Description of the Prior Art

Different plasters are known. The simplest form of a
plaster is a strip to be adhered onto the wound or other spot
of treatment. The plaster can also be furnished with a gauze
dressing, which can be filled (impregnated) with some
suitable substance. By this a simple means is achieved for
local (topical) treatment of an injury or simply for protection
from external contamination.

In recent years, plasters applied with drugs and dosage
devices have become all the more important in the admin-
istration of integrated active drugs. The integrated
(systemic) dosing devices can be divided into two main
groups. In the first group, the drug composition is contained
in the adhesive or is impregnated into a suitable porous
substance (membrane), which adhered to the skin starts
delivering the active ingredient.

The other group comprises dosing devices, which usually

contain a reservoir having a membrane as one wall through
which the substance to be dosed is administered to the skin.

The above mentioned means are below presented illus-
trated by their patent publications.

Plasters, in which the drug is contained in the adhestive, or
the drug is in a reservoir, which all over is covered by
adhesive, or in which the drug is solved, or is contained in
a fungous material through which it can be freely delivered,
and in which the adhesive surrounds the contact layer
between the reservoir and the patient but does not cover the
contact surface, are described in the U.S. Pat. Nos. 3,598,
122, 3,589,123, 3,731,683, 3,734,097, 3,742,951 and 3,797,
494,

The FI applications 870 557 and 865 088 present a dermal

or transdermal dosing system, in which beneath a substance
impermeable top layer is a drug reservoir and a membrane,
the surface of which facing the skin is adhered to the skin,
leaving part of the membrane free for the dosing. The
membrane is moreover surrounded by an adhesive slip, and
the active ingredient is stored beneath the top layer. The WO
90/07328 publication presents an application device, in
which the active ingredient is placed in a ring-shaped
opening (chamber) inside the periphery underneath the top
layer. In this model the top layer or part of it can be opened
and closed and moreover the chamber can contain a mem-
brane.

The WO 93/00955 publication presents a dosing device,
having a separate bellows-like gear in the diug reservoir,
which at increased temperature delivers the substance to be
dosed through the membrane and performs the dosing
through the wall formed of the chamber membrane.
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In the CH 560 544 publication is presented a dosing |

device similar to the one described above, in which the
active ingredient is in a reservoir having a membrane as one
wall. The means can also contain a second chamber, the
increase in volume of which leads to a decrease in the

reservoir, and thus to an increased dosing. The ingredient to
be administered can be added to the reservoir. The bandage

is adhered to the skin from its edges 2 containing the
adhesive agent.

The U.S. Pat. No. 4,224,941 publication presents a pres-
surized application device for skin treatment. The device 1s
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at rest folded and has under pressure a ball-shaped part. This
hyberbaric device is used for treatment of a desired spot at
a certain pressure.

The storage of some of the devices described above cause
problems. The active ingredient of some of the devices is
stored inside the membrane, by which it might concentrate
in some part of the membrane. Some devices have to be
stored in a certain position. The membrane of some devices
might in use come off the skin, and the adhesive area of
some adhered membranes reduces the treatment area. The
use of some active ingredients restricts the amount of
adhesives. Some devices requires filling of the active ingre-
dient after the attachment. The adhesion-drug contact of
some devices is continuous. The dosage of some of the
devices described above resembles oral administration tllus-
trated by the time-dose diagram and cannot be changed.
Some devices are not suitable for home treatment,

SUMMARY OF THE INVENTION

The objective of the invention is to achieve a decisive
improvement of the above mentioned disadvantages. For the

embodiment of this the device according to the invention is
characterized in what is presented in the claims.

The device according to the invention, having two or
several chambers, is adapted for the dosing of solutions and
pastes onto the skin. The active ingredient is stored in a

closed reservoir, called store chamber. From the store cham-
ber the ingredient is brought to use through a connecting
channel to the dosing space, having the top layer as one wall
and the skin as the other wall. During storing, the connecting
channel is closed. The dosing chamber is sealed by at least
one threshold directed towards the skin, while the purpose of
the outermost threshold, in addition to sealing, is to prevent
the contact between the adhesive and the active ingredient.
The device is applied to the skin either by adhering with the
fixing means, or by using a strap fixing. The storing takes
place in a store reservoir, from which the connection is
closed to the dosing space during storage.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is below described with reference to the
enclosed drawings, in which

FIG. 1 is a cross-section of the plaster from the side,

FIG. 2 is a cross-section of the plaster from the side during
dosing,

FIG. 3 is a flat embodiment of the plaster,

FIG. 4 presents an embodiment of the plaster with one
dosing reservoir and two store reservoirs,

FIG. 5 is an enlargement of the valve shown in FIG. 4,

FIG. 6 is a profile of the plaster in which the store and the
dosing spaces have been divided into sections,

FIG. 7 is the plaster according to FIG. 6 presented from
underneath, and

FIG. 8 presents another embodiment from underneath.

'DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 presents a cross-section of the plaster from the
side. The plaster consists of the dosing department 1, which
is an intermediate space between the film 10 and the skin 11.
From the edges it is restricted by thresholds or projections 3,
that seal the film 10 onto the skin 11. From the dosing
department 1, there is connection via the connecting channel
5 to the store reservoir 2, from which the ingredient can be



J,662,626

3

dosed to the dosing reservoir 1. The reservoir 2 can be
according to the figure or implemented substantially more
fiat like the dosing department 1. The plaster can be attached
to the skin by different fixing means. The fixing means can
be attached on top 7 of the film 10 or underneath 9 it
(between the film and the skin), or the fixing means can be
a fixing strap 8 attached to the film. The connecting channel
S can in non-use be furnished with a tear-off protective tape
12, thus protecting also the adhesive layers of the fixing
means of the plaster or bandage.

The active ingredient is stored in the store reservoir 2, and
in use the desired amount is dosed through the connecting
channel S to the dosing department 1, i.e. the store space and
the dosing space contain the same ingredient. The threshold

3 can be made of non-deformable material. The part of the
threshold that comes against the skin, can be rounded. The
threshold prevents the possible adhesive and the ingredient
to be dosed from coming into contact with each other. When
there are several thresholds, these can divide the dosing
space into several sections.

Several sealing thresholds can also be used. The inner-
most threshold 3 of the dosing chamber can be shaped so
that the innermost edge 13 of the threshold (FIG. 4) operates
as fixing threshold of a possible membrane and the mem-
brane can also contain thresholds. The edge of the threshold
3 can be furnished with a projection 13 placed substantially
in the film direction for the fixing of a possible membrane.
From the different store departments there can be separate
connecting channels between each dosing reservoir and
StOre reservoir.

This enables e.g. dosing of a different ingredient in the
innermost section than in the outermost section of the dosing
department 1 either concentrically or asymmetrically. The
same device can contain dosing departments of different
volume. There can be several store reservoirs for storing
different ingredients, each reservoir having then its own
connecting channel to e.g. a common dosing reservoir,
where e.g. the ingredients can be mixed. This enables a
longer storage of the ingredients.

In the connecting channel 5, the substance to be dosed can
go 1n either direction.

The store reservoir 2 or at least a part of its wall 14, can
be so formed that the volume of the chamber can be reduced
by e.g. pressing, or increased. by which these measures
either increase or decrease the administration on the skin, i.e.
they cause the filling or emptying of the dosing department.
For the dosing, the connecting channel 5 can also be
furnished with a nozzle 6, to control the dosing.

The opening of the connecting channel 5 can be equipped
with a valve (nozzle), e.g. a hose choker, or a plug, to
prevent the exit of the substance from the dosing department
1. The plaster stays fixed to the skin with the adhesive.
Before applying the plaster, the adhesive layer of the plaster
and the opening of the connecting channel are protected by
a protective film 12 in a normal way. FIG. 5 presents one
example of a valve in an application with two store reser-
VOITS.

The film and the adhesive agent is manufactured of
suitable materials for each case. The film properties can be
different in different applications of use. The same plaster
can have two or several films, the films can be of different
shapes in the same plaster. The substances to be dosed,
which together can go bad quickly, can be mixed only in the
dosing chamber when the plaster is being used. There can
then be e.g. two or several store reservoirs containing
different substances, €.g. in cases of cortisone ointments.

The adhesive bond to fix the plaster is simplest a periph-
eral film edge outside the threshold, with an adhesive layer
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on the surface that comes towards the skin. It can also be of
different shape than the film.

In FIG. 2 the outermost film section 14 has been com-
pressed and the substance has flown to the dosing space 1
between the innermost film 10 and the skin 11. The whole
store reservoir 2 or part of its wall 14, can be made of a
flexible material, by which pressing the wall or the bellows-
like gear creates a dosing pressure. The store chamber can
also be filled so that the chamber or some part of the wall
expands during the filling. The so created unpressurized or
pressurized departments 2 can be preserved for later use.
The valve 4 in the connecting channel 5 closes the store
space, by which the possible pressure and the active ingre-
dient are in a closed space inside the store reservoir 2. The
substance becomes accessible by opening the valve 4. The
flow rate of the substance can be affected by opening the
valve and by the store space pressure.

The connecting channel 5 can also have a nozzle 6 to
control the flow rate. As a nozzle can function the whole
channel opening “choker portion” (nozzle) or a valve in the
channel. With the above means a desired dosing illustrated
by the time-dose diagram can be achieved. The dosing can
be made even or pulsing, it can be interrupted or the
bellows-like gear can even be used to empty the dosing
chamber. There can be one or several connecting channel
openings. The valve or the like can control e.g. speed,
quantity or direction of the ingredient to be dosed.

FIG. 3 presents a more flat embodiment of an at least
two-chamber device, in which the films on top of each other
are 1n the skin direction. Also in this embodiment, the store
chamber 2 can be pressurized when filling or a dosing
pressure can be created by pressing the film 14. The film 14
can be protected by a special protective film. In embodi-
ments with several store reservoirs, these can be emptied at
different times if desired.

In FIG. 6, the store and dosing spaces 2 and 1 are divided
into sections by the threshold 3 in embodiments with two
connecting channels and two store and two dosing spaces.
The connecting channel can thus be formed of e.g. two or
several parallel openings or a slit-shaped opening. FIG. 7
presents the same plaster from underneath.

FIG. 8 presents an additional embodiment of the plaster,
in which the dosing spaces have been divided into sections
by ring-shaped thresholds. From the connecting channels
there is a connection to the desired store space.

The plaster comprises a store space as well as a dosing
space, with a connection between them. The connection can
be closed. The feeding of the substance to be dosed can be

controlled through the connection. The substance to be
dosed is stored in the plaster store space before use. The

substance can be stored in more than one reservoir, by which
the store reservoir is divided into sections by partitions. Each
reservoir can be in contact with the dosing space. The dosing
space 1is restricted by walls, which prevent the contact
between the ingredient to be dosed and the adhesive.

The parts of the dosing device are:
1 Dosing chamber
2 Store chamber
3 Threshold
4 Valve
5 Connecting channel
6 Nozzle
7 Fixing means, on top of the film
8 Fixing means, strap
9 Fixing means, between film and skin
10 Film
11 Skin
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12 Protective tape
13 Threshold edge for fixing the membrane

14 A second film

We claim.:

1. A plaster to be attached to the skin, having a film (10)
impermeable to an active ingredient, which film contains a
fixing means (7, 8, 9) for the attachinent of the plaster, by
which the plaster is attached to a desired spot tightly and
without permeating the active ingredient, characterized in
that on the one side of the film (10) there is at least one store
chamber (2) and on the other side at least one dosing
chamber (1) for the active ingredient, with thresholds (3) on
at least peripheral edges of said dosing chamber (1) directed
from the film (10) towards the skin to prevent the plaster
from coming in contact with the active ingredient in the
dosing chamber, at least one connecting channel (5) between
the store and the dosing chambers (2.1) and at least one
valve (4) in said at least one connecting channel (3).

2. The plaster according to claim 1, characterized in that
each store chamber (2) has its own connecting channel (5)
to the corresponding dosing chamber (1).

3. The plaster according to claim 2, characterized in that
the store chambers (2) are connected with the dosing cham-
ber (1) through one connecting channel (5).

4. The plaster according to claim 3, characterized in that
the thresholds (3) have been placed to divide the dosing
chamber into sections, while the thresholds (3) on the
peripheral edges of said dosing chamber prevent contact
between said plaster and said active ingredient.

5. The plaster according to claim 4, characterized in that
the edge of the threshold (3) has been furnished with a
projection (13) placed substantially in the film direction.

6. The plaster according to claim 5, characterized in that
the motion of the substance to be dosed can be controlled in
the connecting channel (3).

7. The plaster according to claim 6 characterized 1n that
the plaster comprises two or several store chambers (2),
having different ingredients, which can be mixed in at least
one of the dosing chamber (1) and the connecting channel
(5).

8. The plaster according to claim 7, characterized in that
the store chambers (2) are placed on top of each other.

9. The plaster according to claim 7, characterized in that
adjacent chambers (2) are divided into sections.

10. The plaster according to claim 7, characterized in that
the connecting channel (S) is protected by a cover (12).

11. A plaster to be attached to the skin, having a film (10)
impermeable to an active ingredient, which film contains a
fixing means (7, 8, 9) on the film for the attachment of the
plaster, by which the plaster is attached to a desired spot
tightly and without permeating the active ingredient, char-
acterized in that on the one side of the film (10) there 1s at
least one store chamber (2) and on the other side at least one
dosing chamber (1) for the active ingredient, with thresholds
(3) on at least peripheral edges of said dosing chamber (1)
directed from the film (10) towards the skin to prevent the
plaster from coming in contact with the active ingredients in
the dosing chamber, at least one connecting channel (5)
between the store and the dosing chambers (2, 1) so that the
store chambers (2) are connected with the dosing chamber
(1) through one connecting channel (5), and the thresholds
(3) have been placed to divide the dosing chamber into
sections, while the thresholds (3) on the peripheral edges of
said dosing chamber prevent contact between said plaster
and said active ingredient.

12. A plaster to be attached to the skin, having a film (10)

impermeable to an active ingredient, which film contains a
fixing means (7, 8, 9) on the film for the attachment of the

S
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plaster, by which the plaster is attached to a desired spot
tightly and without permeating the active ingredient, char-
acterized in that on the one side of the film (10) there is at
Ieast one store chamber (2) and on the other side at least one
dosing chamber (1) for the active ingredient, with thresholds
(3) on at least peripheral edges of said dosing chamber (1)
directed from the film (10)1 towards the skin to prevent the
plaster from coming in contact with the active ingredient in
the dosing chamber, at least one connecting channel (5)
between the store and the dosing chambers (2. 1)so that each
store chamber (2) has its own connecting channel (8) to each

- corresponding dosing chamber (1), and the thresholds (3)
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have been placed to divide the dosing chamber into sections,
while the thresholds (3) on the peripheral edges of said
dosing chamber prevent contact between said plaster and
said active ingredient.

13. The plaster according to claim 12, characterized in
that the edge of the thresholds (3) have been furnished with
a projection (13) placed substantially in the film direction.

14. The plaster according to claim 13, characterized in
that there is a valve (4) in the connecting channel (3).

15. The plaster according to claim 14, characterized in
that the motion of the substance to be dosed can be con-
trolied in the connecting channel (8).

16. The plaster according to claim 15, characterized in
that the plaster comprises two or several store chambers (2),
having different ingredients, which can be mixed in the
dosing chamber (1) in the connecting channel (5).

17. The plaster according to claim 16, characterized in
that the store chambers (2) are placed on top of each other
or that the adjacent chambers (2) are divided into sections by
partitions and/or that the connecting channel (3) is protected
by a cover (12).

18. The plaster according to claim 16 characterized in that
adjacent chambers (2) are divided into sections.

19. The plaster according to claim 16 characterized in that
the connecting channel (S) is protected by a cover (12).

20. A plaster to be attached to the skin, having a film (10)
impermeable to an active ingredient, which film contains
fixing means (7, 8, 9) for the attachment of the plaster, by
which the plaster is attached to the desired spot tightly and
without permeating the active ingredient, characterized in
that on the one side of the film (10) there 15 at least one store
chamber (2) and on the other side at least one dosing
chamber (1) for the active ingredient, at least one connecting
channel (5) between the store and the dosing chambers (2,1),
and thresholds (3) on at least peripheral edges of said dosing
chamber (1) directed from the film (10) towards the skin to
prevent the plaster from coming in contact with the active
ingredient in the dosing chamber where the thresholds (3) on
at least the peripheral edges of said dosing chamber (1) are
furnished with a projection (13) placed substantially in the
film direction.

21. A method for dosing the substance to be dosed through
a plaster, in which method the plaster is adhered to the
desired spot by fixing means (7, 8, 9) substantially tightly to
the skin and without permeating the substance to be dosed,
which plaster contains a film (10), which from underneath
restricts the dosing chamber (1), characterized in that said
method comprising the step of delivering the substance to be
dosed from the store chamber (2) on top of the film (10) to
the dosing chamber (1) restricted by thresholds (3) project-
ing towards the skin through the connecting channel (3)
between the chambers (1, 2) to prevent the plaster from
coming in contact with the active ingredient in the dosing
chamber.
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